The purpose of this work was to determine the effect of the body weights of day-old Muscovy ducklings on some slaughter value traits of females aged ten weeks and males aged twelve weeks. The relationships between the body weights of day-old ducklings, daily gains and slaughter value of grown-up ducks were also analyzed. The experimental materials comprised 96 White Muscovy ducklings (46 ♂ and 50 ♀). Males and females were reared separately, to twelve and ten weeks of age respectively. At the completion of the rearing period the birds were fasted for 12 hours and sacrificed. The carcasses were chilled, weighed and subjected to a detailed dissection. Before statistical calculations were carried out, males and females were divided into five weight groups, depending on their body weights on the first day following hatching. At the end of the experiment it was found that the grown-up ducks once classified as light, medium-heavy and heavy ducklings did not differ significantly in terms of body weight, mean daily gains, carcass weight, as well as the weight and percentage of particular tissue components in a carcass. Low and statistically non-significant values of the coefficients of simple correlation and regression suggest a lack of interdependences between the body weights of day-old ducklings and the slaughter value parameters of adult Muscovy ducks. The only exception was the carcass dressing percentage of males, which was found to be significantly negatively correlated with their body weights on the first day of life. 
Introduction
The body weight of a day-old hatchling is dependent on a variety of factors, including the age of the parental flock (VIEIRA and MORAN, 1999) , time of staying in the hatching unit, and -most importantly -egg weight (HALEVY et al., 2004; BADOWSKI et al., 2005; BORUTA and KOBYLIŃSKA, 2005) . Birds hatched from small and medium-sized eggs are generally lighter that those hatched from heavy eggs. The body weight of a newly-hatched bird may be also considerably affected by the genotype of parents. According to WITTMANN (1997) , heavy-line goslings are characterized by higher initial body weights and significantly higher final body weights, as compared with medium-and light-line ones. WILSON (1991) reported that in the 1980s a 1 g increase in the body weights of newly-hatched broilers resulted in a 8 -13 g increase in their final body weights. Due to the breeding progress observed in this area, these values still display a growing tendency. Thus, the best production results can be expected of the heaviest hatchlings. However, the findings of other authors indicate that the initial body weights of birds do not always decide about their slaughter value. WAWRO et al. (1988) analyzed White Italian geese and found that at the completion of raising grown-ups once classified as light and heavy goslings did not differ significantly in terms of body weight and carcass tissue composition. HALEVY et al. (2004) pointed out to various proportions of the digestive tract in the body weight of broiler chickens with different birth weights. In broilers that developed from heavier chicks the digestive tract had a lower percentage in the total body weight, as compared with those that developed from lighter chicks. Many breeders share the opinion that light hatchlings have a low biological potential and are characterized by a slow growth rate, which results in worse production results of broilers. It follows that chicks hatched from small eggs should not be used for broiler production (BONDARI and KAZENI, 1975) . On the other hand, GUILL and WASHBURN (1973) and WASHBURN and GUILL (1974) reported that the hatch weights of birds had an insignificant effect on their further growth and development. The purpose of this work was to determine the effect of the body weights of day-old Muscovy ducklings on some slaughter value traits of females aged ten weeks and males aged twelve weeks. The relationships between the body weights of day-old ducklings, daily gains and slaughter value of grown-up ducks were also analyzed.
Materials and Methods
The experimental materials comprised 96 White Muscovy ducklings (46 ♂ and 50 ♀), with breeding stock imported from France (♂ Cabreur x ♀ Casablanca). The breeding of Muscovy ducks in Poland is generally based on ducklings imported from France. The ducks that served as the experimental materials in the present study are currently available on the Polish market. The day the ducklings were brought from the Poultry Plant to the Animal Laboratory of the Department of Commodity Science and Animal Improvement, University of Warmia and Mazury in Olsztyn, was treated as the first day of their life, since no more than 12 h had passed since the onset of hatching. Males were reared to twelve weeks of age, and females -to ten weeks of age. Sexed ducklings were weighed, marked and placed in two pens, males and females separately The birds were kept indoors at the Animal Laboratory, as recommended by Groupe Grimaud Fréres (GRIMAUD FRÉRES, 2003) , and fed ad libitum commercial diets: a starter diet (from one day to three weeks of age) containing 22.51% crude protein (CP) and 12.31 MJ metabolizable energy (ME), and a grower diet (from four weeks of age to the end of the experimental period) containing 20.07% CP and 12.79 MJ ME) The ducks were weighed at two-week intervals. At the completion of the rearing period the birds were fasted for 12 hours and sacrificed by cervical dislocation. Following slaughter, the ducks were bled for about five min., and then scalded in water at about 63 o C for 1 min., to facilitate plucking. The birds were defeathered manually. Then the carcasses were eviscerated (removing the digestive tract, lungs, trachea, heart, abdominal fat and crop), and the heads and feet were cut off (the heads were cut off between the occipital condyle and the atlas, and the feet were cut off at the carpal joint). Then the carcasses were chilled at +4 o C for 12 hours, weighed and divided into the following parts: 1. neck -obtained by cutting along the line joining the cephalic borders of the coracoids; 2. wings -obtained by cutting through the shoulder joints; 3. legs -obtained by cutting through the hip joints (from the pubic process, through the groin towards the back, and then along the backbone, starting from the anterior border of the pelvis); to separate the thigh from the drumstick, a cut was made through the knee joint; 4. breast quarter -obtained by a double cut through the cartilaginous junctures of the ribs, from the inferior border of the backbone towards the coracoids; 5. dorsal-lumbar quarter -the remaining part of the carcass. The carcass parts were weighed and dissected into meat, bones, skin with subcutaneous fat, and intermuscular fat. Lean weight is the weight of muscular tissue without intermuscular fat, which was separated during dissection. The weight of skin with fat includes skin and a layer of subcutaneous fat (since in poultry, especially in waterfowl, they are joined together and difficult to separate), intermuscular fat and abdominal fat. Bone weight includes the weights of all bone elements of the carcass, separated during detailed dissection. In addition, breast muscles, Pectoralis major and Pectoralis minor, were dissected from the breast quarter by cutting along the breastbone crest, clavicle and coracoids, and along the line of the attachment of these muscles to the ribs. The tissue components were weighed accurate to 0.1 g. The percentages of particular tissue components in carcass weight were calculated as ratios between the weight of a given component and cold carcass weight. The carcass dressing percentage was calculated according to the formula: weight of a chilled carcass with neck and giblets x 100% carcass dressing percentage = body weight
Before statistical calculations were carried out, males and females were divided into five weight groups, depending on their body weights on the first day following hatching: males -group I -very light hatchlings (≤ 49.8 g), group II -light hatchlings (49.9 -52.1 g), group III -medium-heavy hatchlings (52.2 -54.4 g), group IVheavy hatchlings (54.5 -56.7), group V -very heavy hatchlings (≥ 56.8 g); femalesgroup I -very light hatchlings (≤ 48.7 g), group II -light hatchlings (48.8 -50.8 g), group III -medium-heavy hatchlings (50.9 -52.9 g), group IV -heavy hatchlings (53.0 -55.0), group V -very heavy hatchlings (≥ 55.1 g). The number of males and females in particular groups is presented in Tables 1 and 2 . Due to sexual dimorphism observed in Muscovy ducks as well as a different duration of the rearing period, the calculations were done separately for males and females. The statistical analysis included: -statistical characteristics of the traits examined -arithmetic means ( x ) and standard deviation (SD);
-determination of the significance of differences between birds of particular singlesex weight groups (1-way ANOVA); -calculation of the coefficients of simple correlation (r) and regression (b y i x ) between the body weights of day-old ducklings (x) and some slaughter value traits of grown-up ducks (y i ). Statistical calculations were performed using STATISICA software (StatSoft, 2001) .
Results
The mean body weights of day-old males are shown in Table 1 . The differences between the groups were statistically significant and observed until the end of the third week. From four weeks to the end of the rearing period no differences were recorded in body weight between males of particular weight groups. At twelve weeks of age the mean body weights of males ranged from 5034 g in group I to 5384 g in group V. Between two and ten weeks no differences were recorded in body weight between females of particular weight groups. Table 2 present the mean daily gains of males and females respectively in successive weeks of the experimental period. Both in the group of males and females the daily gains of birds with low, medium and high initial body weights were comparable. The body weights of day-old ducklings had no significant effect of the slaughter value traits of adults (Tables 3 and 4) . However, the highest weight of a carcass (3930.9 g), meat (2007.2 g) as well as fat with skin (1059.5 g) was recorded in 12-week-old males once classified as light ducklings (group II, Table 3 ). The relative content of lean, breast muscles, fat and bones in the carcasses of males representing different weight groups was at a similar level. The carcass dressing percentage, expressed as a ratio between the weight of a chilled carcass with giblets and live body weight, ranged between 74.65% in the group of very heavy males (V) to 76.54% in the group of very light males (I). In females (Table 4 ) the highest weights of a carcass and tissue components at the end of rearing (ten weeks) were recorded in group V (very heavy ducklings), but this difference was statistically non-significant. Both the proportions of particular tissue components in a carcass and the carcass dressing percentage were comparable in all groups of females (Table 4) . A significant correlation between the body weights of Muscovy males and the initial weights of ducklings was noted at two weeks of age only (r xy = 0.356; Table 5 ). In subsequent weeks the coefficients of simple correlation between these traits were low and non-significant, which indicates the lack of interdependence between them. This was also confirmed by low values of regression coefficients (b yx ). A 1 g increase in the body weight of newly-hatched ducklings permitted to increase the body weight of males aged twelve weeks by 19.5 g only (Table 5 ). An analysis of the coefficients of simple correlation and regression between the mean daily gains of males and the body weights of day-old ducklings revealed that the body weights of day-old ducklings had no significant effect on this trait, either (Table 5) . Table 5 Coefficients of regression and simple correlation between body weights on the first day (x) and body weights and daily gains of Muscovy ducks (y i ) in successive weeks of the rearing period (Regressions-und Korrelationskoeffizienten von Eintagsgewicht ( Similarly as in males, also in females no significant correlation was found between the body weights of newborns and the values of this trait in subsequent weeks (Table 5) . The values of simple correlation coefficients were low (r from 0.027 to 0.166). The correlation between the mean daily gains of females over the experimental period and the body weights of day-old ducklings was non-significant (Table 5) . Greater initial weights of ducklings did not result in greater daily gains for the first five weeks.
Between six and ten weeks a theoretical increase in the body weight of a day-old duckling by 1 g could potentially increase daily gains by 0.3 g only. The coefficients of simple correlation and regression contained in Table 6 indicate that the slaughter value parameters of males aged twelve weeks and females aged ten weeks were not related to the body weights of day-old ducklings. The values of the regression coefficients from Table 6 show that a theoretical increase in the body weight of a newly-hatched Muscovy male by 1 g may cause a decrease in the weight of a carcass, meat, fat and bones by 9.7 g, 0.4 g, 8 g and 0.8 g respectively, as well as an increase in breast muscle weight by 0.8 g. The percentages of the above tissue components in a carcass are also dependent on the initial body weights of males to a slight degree only (Table 6) . A significant correlation was observed between the independent variable and the carcass dressing percentage (r xy = -0.295). It follows that an increase in the body weight of a newborn male by 1 g will cause a decrease in the carcass dressing percentage by 0.16 %, so at the completion of the rearing period the carcass dressing percentage of males that developed from heavier (by e.g. 10 g) ducklings may be as much as 1.6% lower as compared with the carcass dressing percentage of males that developed from lighter ones.
The body weights of day-old females had no considerable impact on such traits as carcass weight, the weights and percentages of meat, breast muscles, fat with skin and bones ( Table 6 ). The coefficients of simple correlation between the independent variable and the parameters analyzed ranged between -0.085 to 0.175, i.e. were low and non-significant. The values of regression coefficients were comparable, which suggests that the use of heavier ducklings is not followed by a marked improvement in their slaughter value.
Discussion
The results of the study show that the final body weights of birds classified into the groups of light, medium-heavy and heavy ducklings were comparable ( Table 1 ). The mean body weights of males aged twelve weeks and females aged ten weeks were similar to or higher than those reported by other authors (LEWCZUK et al., 1992; GÓRSKI and WITAK, 1995; BAEZA et al., 1998) . The daily gains of Muscovy ducks representing different weight groups were also comparable throughout the rearing period (Table 2) . Somewhat different results were achieved in an experiment on White Italian geese (WAWRO et al., 1988) , where the body weight gains of light and heavy goslings were similar, while medium-heavy ones were characterized by the lowest daily gains. The body weights of day-old ducklings had no effect on carcass weight and on the weights and percentages of tissue components (Tables 3 and 4 ). The carcass dressing percentage of both males and females was comparable in all groups, and varied from 74.65 to 76.54%. A similar carcass dressing percentage of Muscovy ducks (approx. 74%) was observed by WAWRO et al. (2004) , and a slightly lower (approx. 73%) by LEWCZUK et al. (1992) . WAWRO et al. (1988) demonstrated that in geese both carcass weight and the weights of particular tissue components were the highest in birds classified as heavy, while the relative proportions of lean, fat and bones in a carcass were comparable in all weight groups. HALEVY et al. (2004) found that breast muscle weight was significantly higher in broiler chickens hatched from heavy eggs than in those hatched from light eggs. On the other hand, egg weight as well as hatchling weight had no influence on carcass fatness. The coefficients of regression (b yx ) and simple correlation (r) between the body weights of day-old ducklings and the slaughter value traits of Muscovy ducks, given in Tables 5 and 6 , were found to be low and non-significant in the majority of cases. This suggests that not only medium-heavy and heavy, but also very light and light hatchlings are suitable for production. In our previous studies high initial body weights of Muscovy ducks had no significant effect on an increase in their final body weights and the content of particular tissue components in a carcass. This is generally consistent with the results obtained for geese (WAWRO et al., 1988) . It may be concluded that the grown-up ducks once classified as light, medium-heavy and heavy ducklings did not differ significantly in terms of body weight, mean daily gains, carcass weight, as well as the weight and percentage of particular tissue components in a carcass at the end of the experiment it. Low and statistically nonsignificant values of the coefficients of simple correlation and regression suggest a lack of interdependences between the body weights of day-old ducklings and the slaughter value traits of adult Muscovy ducks. The only exception was the carcass dressing percentage of males, which was found to be significantly negatively correlated with their body weights on the first day of life. This indicates that even very light Muscovy ducklings (♂ < 50 g, ♀ < 49 g) can be used as broilers.
